We recorded the microwave spectrum of hexafluoropropanone between 7 and 15 GHz using a pulsed molecular beam microwave Fourier transform spectrometer. The rotational constants were determined to be A = 2181.71980 (14) 
Introduction
In the course of our studies of multiply fluorinated compounds we found that hexafluoropropanone CF3COCF3 had not been investigated by microwave spectroscopy before. This is probably due to a very dense spectrum at room temperature crowded by many high-J transitions and lines of vibrationally excited states. Therefore we decided to analyze the spectrum by means of our pulsed molecular beam microwave Fourier transform (MB-MWFT) spectrometer. This method is very advantageous in such cases because due to the low rotational temperature in the molecu lar beam no highly excited states occur.
From electron diffraction studies [1] structural data were available which enabled us to predict approxi mate rotational constants.
Experimental
We recorded the spectrum of hexafluoropropanone using an MB-MWFT spectrometer [2] with parallel molecular beam and resonator axes [3] . A gas mixture containing 2% hexafluoropropanone in argon and a stagnation pressure of approximately 50 kPa was used throughout. We used commercially available hexafluoropropanone.
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Spectral Analysis
A rough prediction of the rotational constants of hexafluoropropanone was made utilizing the struc tural information obtained by Hilderbrandt et al. [1] from electron diffraction measurements. From the corresponding Fortrat diagram (Fig. 1) it is obvious that the most characteristic structure in the b-type spectrum is a series of strong and equally spaced Qbranches. We used our MB-MWFT spectrometer in its automatic scan mode in order to search for these groups of lines first. A J assignment of the individual Q-branch lines became possible from their predicted asymmetry splittings (see Fig. 2 , e.g.). Subsequently the Q-branch data were used to determine two rota tional constants. The third constant (B + C) remained indeterminate. We found that within the range of our scan several lines remained unassigned. In order to obtain an unambiguous R-branch assignment, we searched for and found the J, K _ = 3, 3-2, 2 K-doublet transitions. It was now easy to assign quantum num bers to the isolated R-branch lines already recorded. This information fixed the (B + C) constant, and with a new prediction a number of further R-branch lines were found which confirmed our assignment.
Finally the lines were remeasured with the spec trometer in its high resolution mode, where a typical line width of 2 kHz (FWHH) can be achieved. Some lines were considerably broader than this, which could be caused by fluorine spin-rotation coupling. Internal rotation of the trifluoromethyl groups seems to be less probable because no increase from low to high-J tran sitions was observed.
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-0.256 10 a Observed minus calculated frequencies. Table 4 . Observed intensity ratios of selected K doublets of hexafluoropropanone. For Stark effect measurements two parallel alu minum Stark plates (250 x 250 mm) were mounted symmetrically around the mirror axis in a distance of 275 mm. In contrast to our standard setup for this purpose the nozzle was positioned above the Stark plates perpendicular to the mirror axis. For calibra tion of the plate distance, we used the 1 <-0 transition ofcarbonylsulfide and a dipole moment of 0.715196 D From the spectroscopic point of view hexafluoro propanone may be considered as a rigid C = 0 frame with two internal CF3 rotors. This is very similar to the acetone molecule where both CF3 groups are sub stituted by CH3 groups. Due to the higher internal moment of inertia of the CF3 groups, internal rotation splittings are considerably smaller than in acetone and, if a barrier to internal rotation of 1470 cal/mol [6] or 2800 cal/mol [7] as yielded by thermodynamic and infrared measurements respectively is assumed, be yond the resolution of our spectrometer.
It is difficult to get structural information of the molecule from microwave measurements because no isotopic substitution of the fluorine nuclei is possible. We therefore tried to get information on the point group of the molecule from nuclear spin statistics. If hexafluoropropanone contains a C2 axis, this would cause a spin weight of 28 for ee-oo transitions and 36 for eo-oe transitions. We carefully measured the inten sities of the K doublets (651-6 42; 652-6 43), (752-7 43; 753-7 44), (964-9 55; 963-9 54) and (1368-1275; 1367-1276) and indeed found an intensity ratio of approximately 7:9 (see Table 4 ). Whenever intensity measurements are not very accurate we believe that hexafluoro propanone belongs to the C2V point group like ace tone or C2 if the trifluoromethyl groups are twisted against each other. A Cs symmetry with fully staggered internal rotors and a plane of symmetry spanned by the carbon atoms would cause equal statistical weights for both components of a K doublet, which does not agree with our measurements.
The dipole moment of hexafluoropropanone = 0.3949(18) D) is surprisingly small if compared with that of acetone (/i = 2.90D); the dipole moment of carbonylfluoride, COF2, is 0.951 (10) D [8] ,
